INTRODUCTION {#sec1-1}
============

One of the most operation after significant weight loss is abdominoplasty to remove excess skin. The main goal of this procedure is to picking up the maximum amount of abdominal skin and subcutaneous tissues with best cosmetic results.\[[@ref1]\] Abdominoplasty began in 1899 with an operation performed by Kelly and became a common surgical approach.\[[@ref2]\] Varying degrees of skin laxity, increased fat tissue, muscle detachment, and relaxation of muscle sheath and deformities caused by scar as a result of striae are common among patients who had been undergone this type of surgery. Abdominoplasty can be performed in patients with a wide range of medium lipodystrophy to high obesity. Fluid accumulation in the abdominal wall, infection, skin necrosis, responding to the strings, hypertrophic scars, fat tissue remaining in the epigastric, deep vein thrombosis, and pulmonary complications are potentially dangerous complications in abdominoplasty.\[[@ref2][@ref3]\] The overall reported complication rate on this surgical method is about 11%, in which among them, the incidence of skin necrosis (8%) is the most common complication.\[[@ref4][@ref5]\] Previous studies showed that the observed complications following abdominoplasty were significantly related to gender, age, race, body mass index (BMI) of patients before surgery, and surgical skills.\[[@ref6][@ref7][@ref8]\]

In a study, the incidence of early complications was reported in 18% of patients including seroma (5%), hematoma (3%), infection (3%), skin or fat necrosis (2.5%).\[[@ref9]\] In addition to the general symptoms as mentioned earlier, the most important abdominoplasty complications include bleeding, seroma, infection, skin necrosis, thromboembolism, and fat embolism.\[[@ref10]\] According to the published documents by the American Society of Plastic Surgeons in 2004, the American Society of Plastic Surgeons documents, published in 2004, during the past 7 years, the number of abdominoplasty cases has been raised about 344%.\[[@ref11][@ref12]\] A comparison of the high lateral tension abdominoplasty which is listed in literature as an acceptable method\[[@ref13]\] and new method, it seems the patients were less scarring and reduced complications, shorten the operation time and prevented the emergence of the dog ears. There is no reported epidemiology for dog ear but reported by some papers and it is a common side of abdominoplasty and important for taking to account. And our aim was to compare two methods in decreasing of abdominoplasty complications which noted above such as dog ear, etc.

MATERIALS AND METHODS {#sec1-2}
=====================

Study design and participants {#sec2-1}
-----------------------------

This study is a clinical trial which was conducted in 2014 and 2015 in Al-Zahra Hospital, one of the biggest referral hospitals in the center of Iran affiliated to Isfahan University of Medical Sciences. The study population comprised candidate patients undergoing abdominoplasty surgery. The inclusion criteria consisted of no previous history of abdominal surgery, no scar in the upper abdomen, no history of severe comorbid conditions (e.g., diabetes or heart disease), BMI\>40, lack of pregnancy or eventual future plans for pregnancy, no history of thromboembolism, nonsmoking, and nonsusceptibility to keloid or hypertrophic scar. Concomitant surgeries, body image disorder, and withdrawal of patients to participate in the study were considered exclusion criteria.

All participants provided informed written consent, and the Ethics Committee of the Isfahan University of Medical Sciences ethically approved the study (No: 394527). The trial has been registered in the Iranian Registry of Clinical Trials website at <http://www.irct.ir> (IR.MUI.Rec. 1394.3.527).

Procedure and variable assessment {#sec2-2}
---------------------------------

The eligible seventy patients for undergoing abdominoplasty were randomized using random permutated blocks of size 2 into one of the surgical approaches. The demographic data and medical records of patients were recorded in a special form.

Markings were made with the patient in the upright position. As described earlier, the borders of the underwear are initially marked. Like a standard abdominoplasty, the patient is asked to elevate the redundant abdominal tissue for identification of the abdominal fold. A vertical distance of 7--8 cm is measured from the vulva commeasure or base of the penis. Followed by marking of the lower incision line parallel to the abdominal fold, the inferior incision line is drawn laterally toward the anterior superior iliac spine (ASIS). In addition, the middle line and the suction areas in the flank and epigastric region of paramedian were marked and then the operation was started. After the injection of liquid tumescent, suction of flank area, epigastric region, and Mons pubis region was performed. Marked area in the lower part was cut and the abdominal flap become free and continued until the edge of ribs and xiphoid. Plication of abdominal wall was done, and then the operating table was placed in the V shape and the excess skin is marked in the midline. Key suture was made in the midline, and the umbilical cord exit area was marked and navel was removed from the cord. The upper limit of resection in this case was marked, and the excess skin was removed and in the lateral dog ear of the skin which was caused by the resection should be re-cut. Another line in lateral side is marked upward in straight line and incises sharply with 4--5 cm length and marked from lateral to medial and resected triangular skin and subcutaneous tissue. Anatomically, wound is closed \[[Figure 1](#F1){ref-type="fig"}\]. In this new method, cut side up, and then a triangular piece is removed and then restored parity just made classic. To assess scar condition of patients, Vancouver criteria were used. The length of suture line is measured and compared to initial distance between midline to ASIS, and incision percentage in length was compared with classic technique. The four standard criteria, i.e., pigmentation, vascularity, pliability, and height were measured.

![Procedure of triangular resection method: a-d. Preparation marking and mid-line measurement from right and left ASIS; e. Low crease incision; f. Subcutaneous dissection; g. Mid-line suture; h. Replacement umbilicus; i-k. Triangular resection of skin excess in lateral side; l. Skin and subcutaneous suture](JRMS-22-73-g001){#F1}

Statistical analysis {#sec2-3}
--------------------

Data were analyzed using SPSS version 16 (SPSS Inc., Chicago, IL, USA). Quantitative and qualitative variables were expressed as mean ± standard deviation (SD) and frequency (percentages). Normality of quantitative data was evaluated using Kolmogorov--Smirnov test, and Q-Q plot Chi-square test or Fisher\'s exact test were used for comparing qualitative data between studied groups while independent *t*-test or Mann--Whitney U-test was used for comparing quantitative data. Paired samples *t*-test was used for within-group comparisons.

RESULTS {#sec1-3}
=======

In this study, seventy patients undergoing abdominoplasty were studied in two groups of 35 patients who were operated with classic abdominoplasty and 35 patients who were operated with triangular resection of abdominoplasty. All patients completed the study protocol \[[Figure 2](#F2){ref-type="fig"}\].

![Flow diagram of recruitment of patients into the trial](JRMS-22-73-g002){#F2}

[Table 1](#T1){ref-type="table"} shows the demographic variables of the two groups. No significant differences were found between the studied groups in terms of age, sex, BMI, and duration of surgery. The average length of scar in the patients treated with classic method was significantly higher than those in new methods (*P* \< 0.001) \[[Figure 3](#F3){ref-type="fig"}\].

###### 

Basic characteristics of the two studied groups

![](JRMS-22-73-g003)

![Box plot of scar length in two groups](JRMS-22-73-g004){#F3}

[Table 2](#T2){ref-type="table"} shows the frequency of postoperative complications in the two groups. As can be seen, the incidence of dog ear in patients undergoing the new procedure was significantly lower than that of classical approach while no significant differences were found between the two groups in terms of incidence of other complications.

###### 

Postoperative complications in the two groups

![](JRMS-22-73-g005)

The mean ± SD distance between two ASIS groups before and after surgery in classic group was 37.9 ± 2.6 and 35 ± 7.4 cm, respectively (*P* \< 0.05). The mean ± SD distance between two ASIS groups treated by new method significantly decreased after surgery (31.3 ± 1.3 cm) compared to before intervention (36.7 ± 3.9 cm) (*P* \< 0.01). Furthermore, the observed differences were significant between the two groups in which the observed difference was significantly higher in patients treated with new approach compared to classical method (*P* \< 0.001) \[[Figure 3](#F3){ref-type="fig"}\].

A significant difference was found between the mean score of Vancouver criteria in the groups treated with classic and new methods (3.37 ± 1.09 vs. 3.97 ± 0.82, respectively; *P* \< 0.05). [Table 3](#T3){ref-type="table"} shows the frequency of symptoms of ulcer scars according to the Vancouver criterion in two groups. [Table 3](#T3){ref-type="table"} shows that the distribution of pigmentation intensity in both groups is statistically significant in which it was lower in new modality than classical approach. However, other symptoms were not significantly different between the two groups.

###### 

Frequency distribution of scar characteristics according to the Vancouver criterion

![](JRMS-22-73-g006)

DISCUSSION {#sec1-4}
==========

Abdominoplasty is one of the most common surgical procedures currently performed in the area of plastic surgery.\[[@ref4]\] Abdominoplasty is usually done with the purpose of health and beauty, but has some complications which are considerable.\[[@ref14][@ref15][@ref16]\] Classic abdominoplasty is currently taking place around the world and has complications in 11% of patients\[[@ref17][@ref18]\] that some of these side effects are created as early symptoms, while other signs will appear in the final stages. The method which was introduced in this study is based on the change in the incision location, and experience of authors has shown that this method achieves a significant reduction in postoperative complications, especially during the scar specifications and other associated side effects. In the classic method of incision, operation is carried out in an area parallel to lower abdominal crisis but in the method introduced, the end of the incision is done on the lower abdomen, diagonally and in fact a triangular portion of lateral area is removed. Our study results did not indicate statistically significant difference between the two groups in terms of demographic variables, which are noted in [Table 1](#T1){ref-type="table"}. Accordingly, patients who had undergone the surgery by employing the triangular resection method had shorter length of scars, while the distance between the two ASIS was more. The study of postoperative complications showed that the incidence of dog ears that are actually quite common after abdominoplasty is significantly reduced using the new method, but the occurrence of other complications between the two groups was not considerably different.\[[@ref19]\] Furthermore, the liposuction was done in two groups and the amount of flank liposuction was matched in the two groups. Study on scar characteristics in both groups also showed that patients treated with the new method had more favorable situation in terms of pigmentations, although there was no significant difference in other items of Vancouver criteria, normal items were more desirable in the present technique.

One of the most important risk factors for postoperative complications in the classical way of the incision was the length of the scar which was shortened as a result of the new method.\[[@ref14][@ref15][@ref19][@ref20]\] this method aim to reduce level of incision, wound infection, bleeding, rupture the skin and the length of scar. However, the manner which we introduced is restricted by some factors such as the procedure required, training, and experience.

CONCLUSION {#sec1-5}
==========

This approach is more likely to be successful in patients with high lateral tension abdominoplasty. However, according to the lack of similar studies in this regard and the fact that this method was introduced for the first time, it is recommended that further studies in this area are needed, and patients in terms of complications after surgery need a longer period of follow-up.
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